Sex phero m o n e trap s w ould be a useful tool to detect the occurrence o f this species. In the present p ap er we rep o rt on a p o te n t sex a ttra c ta n t th a t can be used for m on ito rin g o f O. gothica.
M aterials and Methods

Field trapping tests
Field tests were con d u cted in a mixed o ak forest bordered by an apple o rch ard at the Ju lian n a m a jo r E xperim ental S tation o f the P lan t P rotection Institute, H u n g arian A cadem y o f Sciences, B uda pest, H ungary. In the tests sticky traps sim ilar in shape an d size to those described earlier [2 ] , but m ade from polyethylene sheets were used. T raps were suspended from the branches o f trees a t a height o f 1.5 m. T rap s co n tain in g different baits were set up in rectan g u lar blocks. The distance o f traps w ithin a block was 4 -5 m. The distance be tween blocks ranged betw een 1 0 0 -1000 m. T raps were m oved one position fo rw ard w ithin a block at each occasion w hen the tra p s were checked. A t the sam e tim e, cap tu red m ales were recorded and sticky inserts changed to new ones. In statistical analyses capture d a ta were transform ed to log (x + 1 ) and differences betw een m eans were tested for significance by D u n c a n 's N ew M ultiple R ange Test (D N M R T ).
Bait dispensers for trap s were prepared using pieces o f ru b b er tubing (T aurus, B udapest, H u n gary; N o. M SZ 9691/6; extracted 3 tim es in boiling ethanol for 10 m in, then also 3 tim es in m ethylene chloride overnight, p rio r to usage). Test com pounds were applied to the surface o f the dispens ers as hexane solutions and dispensers were stored at -6 5 °C until use.
C om pounds used were purchased from S. Voerm an (W ageningen, T he N etherlands), an d were > 9 5 % pure according to gas chro m ato g rap h ic analysis [3] 
-hexadecenal and (Z )-11 -hexadecenal were synthesized from the corresponding alcohols according to standard procedures [4] . T he aldehydes were > 9 9 % isom erically and chem ically pure and contained < 0 . 1 % o f the corresponding alcohols as checked by gas chro m ato g rap h y (25 m O V -240-O H capil lary colum n).
Electroantennograms
E lectroantennogram s (E A G ) were recorded from excised m ale antennae, w ith p latinum elec trodes set at the tip and the basal p a rt o f the an te n na. C onnection betw een the electrodes and the in sect tissues was m aintained by an electrically co n ducting gel (Valleylab, Boulder, C .O ., U .S.A .). R esponses were am plified by a high im pedance am plifier [5] , and displayed on an O H 850 chart recorder (R adelkis, B udapest, H ungary).
A cetate, alcohol and aldehyde series w ith 10, 12, 14 and 16 carb o n ato m s in the chain, and w ith a (Z) u n sa tu ra tio n a t positions 5, 7, 9 o r 11, were screened on the m ale an ten n a. Such o r sim ilar com pounds have been frequently found as pherom one o r a ttra c ta n t com p o n en ts in noctuids [6 ] . O ne jag o f the test co m p o u n d applied to a 10 x 10 m m piece o f filter p ap er inside a P asteur pipette was used as an o d o u r source. Stim uli were provided by injecting 1 ml o f air th ro u g h the Pas teu r pipette into an air stream (80 1/ h) flushing over the an ten n a. The interval betw een stim uli was at least 1 m in. R esponses were norm alized against a com m on stan d ard , w hich was adm inistered be fore, an d after the stim ulus o f the test com pound. In the tests feral m ale m oths were used, w hich were cap tu red by a live-capturing light tra p o r sex a t tra c ta n t traps. 
Results and Discussion
The co m position (|ig) o f b aits used in prelim i nary trials is show n in Fig. 1 . A lth o u g h a small num ber o f m ale O. gothica were cau g h t in traps baited w ith (Z )-9-tetradecenyl acetate (Z 9-14 Ac; abbreviation o f nam es o f com p o u n d s according to [6 ] ), higher catches were generally recorded in traps co n tain in g m ixtures o f Z 9-14 Ac and the c o r responding alcohol (Z 9 -1 4 0 H ) (Fig. 2 A) . The a d dition o f the co rresponding aldehyde (Z 9-14 Al) or (Z )-11 -hexadecenyl acetate (Z 11 -16 Ac) as third com ponents, did n o t increase catches.
In a com plem entary test (Fig. 2 B) , the addition o f (Z )-l 1-tetradecenyl acetate (Z 11-14 Ac) o r (Z)-5-tetradecenyl acetate (Z 5-14 Ac) to Z 9-14 Ac, in creased catches. A blend o f Z 9-14 Ac an d Z 11 -14Ac has earlier been described as an a ttra c ta n t for O. gothica m ales [7, 8 ] .
The role o f (Z )-9-tetradecenyl com p o u n d s in the sexual com m u n icatio n o f O. gothica was fu rther c o rro b o rated by results o f electro an ten n o gram (E A G ) recordings (Fig. 3) . The highest E A G re sponse o f all com p o u n d s tested was evoked by Z 9-14 Ac. A lso in the alcohol and aldehyde series, the (Z )-9-tetradecenyl com p o u n d s gave relatively the highest responses (Fig. 3) . A sizeable response was also recorded by (Z )-9-dodecenyl acetate (Z 9- 12 Ac), while responses to o th er com pounds were m edium to low. O u r results confirm a recent re p o rt on Z 9-14 A c being highly E A G active in O. gothica [9] , A field test (T able I) w as designed to study the relative im p o rtan ce o f all com p o u n d s w hich had been active in the p relim inary trials. In this test, binary blends did n o t differ significantly from zero catch (T able I; baits 1, 2, 3 an d 11). C atches in creased, w hen either Z 5-14 A c o r Z 11-14 Ac were added as th ird co m p o n en ts to a blend o f Z 9-14 A c/ Z 9-14 O H (baits 4, 5). T he highest catch was obtain ed w ith a blend o f all four com pounds (T able I, b ait 8 ).
Interestingly, the ad d itio n o f Z 1 1-16 Ac de creased catches if Z 1 1-14 Ac was also present in the blends (T able I, baits 8 vs. 9; 5 vs. 10). H ow ever, no decrease was observed w ith ad d itio n o f Z 1 1-16 Ac to baits n o t containing Z 11-14 Ac (baits 4 vs. 7; 1 vs. 6 ). T he reason for this phenom e non is u n know n to us. A possible explanation could be th a t Z 11-16 A c and Z 11-14 Ac com pete for the sam e perception site on the pherom one sensillum, and Z O ur results confirm earlier indications [7, 8 ] on the attractivity o f Z 9-14 Ac and Z 11-14 Ac. H ow ever, a m ixture o f Z 9-14 Ac and the corresponding aldehyde (1 :9 ) has been reported to catch a to tal o f 6 specim ens o f O. gothica askoldensis S taudinger in Ja p a n [11] , T he lack o f response to a sim ilar bait in the present study (bait 3 in T able I) m ay in dicate differences in chem ical com m unication be tween the Japanese form and the E u ro p ean form o f O. gothica. 
ef
Catches followed by same letter are not significantly different at P = 5% by DNM RT. Catches followed by same letter not different significant ly at P = 5% by DNM RT.
M any m ale a ttra c ta n ts have been described in the genus Orthosia [6 ] , b u t so far no p herom one com p o n en t has been identified from females. Some o f the com p o n en ts fo u n d attractiv e to O. gothica in this study, were also described for o th er Orthosia spp. 4 A c have been frequently described as a ttra c ta n ts [6 ] . The co-occurrence o f Z 5-14 Ac an d Z 9-14 Ac has been rep o rted in a ttra c ta n ts o f Diarsia dahlii H ü b n er [13] , E uxoa auxiliaris G ro te [14] , X estia ditrapezinum Schifferm üller, X . rhomboidea E sper [13] , Fishia evelina hanhami Sm ith [15] , an d in the female pro d u ced phero m o n e o f A grotis exclamationis Linne [16] , Z 9-14 Ac together w ith Z 9-14 O H have been described to a ttra c t Ochropleura signifera D enis & Schifferm üller [17] , Allophyes oxyacanthae Linne [18] , Sesam ia cretica Led. [19] , and their presence has been indicated in fe male produced pherom one o f M am estra biren Goeze [20] .
The jo in t occurrence o f Z 5-14 Ac, Z 9-14 Ac and Z 9-14 O H has been reported in the p h erom one o f Euxoa ridingsiana G ro te [21] , while the presence o f all four com pounds, Z 5-14 Ac, Z 9-14 Ac, Z 9-14 O H and Z 11 -14 Ac (together w ith som e o th er com ponents) have been identified in the female produced pherom one o f E. m aim es Sm ith [21] , In these species the addition o f Z 5-14 Ac did not increase tra p catches, while the ad d itio n o f Z 9 -1 4 0 H was inhibitory [21] .
In conclusion, a 2 0 :2 0 :1 :1 q u a tern ary blend o f Z9-14A c, Z 9 -1 4 0 H , Z 5 -1 4 A c an d Z ll-1 4 A c at dosages o f 1 0 -1 0 0 jig per dispenser can be recom m ended as a practically applicable a ttra c ta n t for male O. gothica. A t present it is n o t know n w heth er this blend represents com ponents present in the female sex pherom one.
